Stimulation of platelet serotonin transport by substituted 1,4-naphthoquinone-induced oxidant stress.
The effect of oxidant stress produced by redox cycling of substituted 1,4-naphthoquinones on the activity of platelet (Na(+)-K+)ATPase and the active transport of serotonin (5-HT) was studied. 2-Methyl-1,4-naphthoquinone (menadione) produced a concentration-dependent (0-100 microM) and time-dependent (2-20 min) stimulation of platelet 5-HT transport. Exogenous superoxide dismutase (250 units) and/or catalase (500 units) failed to block the stimulation. Fluoxetine, an inhibitor of the platelet 5-HT transporter, blocked menadione-induced stimulation of 5-HT uptake as did ouabain, an inhibitor of platelet (Na(+)-K+)ATPase. The structure-activity relationship of select 1,4-naphthoquinones suggested that stimulation was due to redox cycling and not arylation. The kinetics of 5-HT transport revealed that menadione markedly increased the maximal rate of 5-HT transport (Vmax control = 20.6 +/- 2.0 pmol/10(8) platelets/4 min vs Vmax menadione = 46.4 +/- 3.9 pmol/10(8) platelets/4 min) but did not significantly alter the Km values. The activity of (Na(+)-K+)ATPase was determined by measuring the uptake of 86Rb+ into intact platelets. Menadione produced a concentration-dependent and time-dependent stimulation of platelet 86Rb+ uptake. These changes in platelet (Na(+)-K+)ATPase activity paralleled the changes observed in 5-HT transport and were inhibited in a concentration-dependent manner by ouabain. The data have shown that the redox cycling of 1,4-naphthoquinones caused an increase in (Na(+)-K+)ATPase activity that resulted in the stimulation of the rate of platelet 5-HT transport.